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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the 
fee set forth in 37 CFR 1.17(e), was filed in this application after final rejection. 
Since this application is eligible for continued examination under 37 CFR 
1.1 14, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the finality 
of the previous Office action has been withdrawn pursuant to 37 CFR 1.1 14. 
Applicant's submission filed on 02/ 19/2008 has been entered. 

Response to Amendment 

Claims 1-27 are pending. 
Claims 1-9 and 28 are canceled. 

In view of amendment, filed on 02/19/2008, following rejections are 
withdrawn from the previous office action mailed on 09/20/2007 for the 
reason of record. 

• Rejection of claims 10-27 under 35 U.S.C. 103 (a) as being 

unpatentable over Iida et al. (US 6,334,896) in view of Fujikawa et 
al. (US 5,685,907) 



New Grounds o f Re jection 
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Claim Rejections - 35 USC §112, 2 nd paragraph 

The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

Claims 10 - 27 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 10 recite the limitation "the melting point of the raw material" in 
lines 10-11. There is insufficient antecedent basis for this limitation in the 
claim. 

Claim 1 1 , recites "controlling the value of V/ G ( mm 2 /°K» min ) in a range 
from -0.000724x7^+1.31 to less than - 0.000724 x T^ x +1.38." As recited in the 
claim 1 1 , unit value of V/ G is (mm 2 l°K* min ); however, the unit value for the 
equations - 0.000724 x 7^ +1.31 and -0.000724x7^ +1.38 are (°C) which is unit 
value for (T^J as recited in claim 10. It is not defined how the value of V/G is 
controlled within a range which has a different unit value with the V/G. 
Therefore, claim 1 1 is indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

Claim 12, recites "controlling the value of V/G (mm 2 l°K •min) in a range 
of -0.000724x7^ +1.38 or more." As recited in the claim 12, the unit value of 
V/G is (mm 2 /°K* min ); however, unit value for the equation 
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-0.000724x7^ +1.38 is (°C) which is unit value for (7 max ) as recited in claim 10. 
It is not defined how the value of V/ G is controlled within a range which has a 
different unit value with the V/G. Therefore, claim 1 1 is indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 13, recites "controlling the value of V/G (mm 2 /°K»mm) in a range 
from - 0.000724 xT^ +1.31 to less than - 0.000724 x 7^ +1.35." As recited in the 
claim 13, the unit value of V/G is (mm 2 l°K» min ); however, unit value for the 
equations -0.000724x7^ +1.31 and -0.000724x7^ +1.35 are (°C) which is unit 
value for (7^) as recited in claim 10. It is not defined how the value of V/G is 
controlled within a range which has a different unit value with the V/G. 
Therefore, claim 13 is indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 
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Claims 26-27 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Falster et al (US 2001/0025597) 

Claim 26-27 is drawn to a product, which is obtained by the process and 
therefore will be treated as required via MPEP 21 13 [R-l]. 

"[E]ven though product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or obvious from a 
product of the prior art, the claim is unpatentable even though the prior product was made by a 
different process." (MPEP 21 13[R-1]) 

As to claims 26-27, Falster et al (US 2001 /0025597) teach a silicon 
single crystal ingot grown in accordance with the Czochralski method, wherein 
single crystal has a diameter of 200mm. (See paragraph [0129]). 

The prior art, thus, meets all the claim limitations, and therefore Falster 
et al ('597) anticipates claims 26-27. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 10-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Iida et al (US 6,048,395) in view of Kitamura et al. (US 2001/0001944) 

Iida et al ('395) teaches a method for producing a silicon single crystal by 
Czochralski method by immersing a seed crystal into a raw material melt and 
pulling the seed crystal from the melt (See lines 62-67, column 2; and lines 13- 
24, column 11). Prior art further teaches the pulling rate of a single crystal 
along the pulling direction of the single crystal represented by F (mm/min) and 
the average temperature gradient at a solid-liquid interface of the single crystal 
represented by G (°K/mm) wherein the average temperature gradient varies 
within a temperature range of the silicon melting point to 1400°C, and 
therefore, the single crystal is pulled with a temperature less than 1560°C (See 
lines 51-67, column 1 and lines 1-14, column 8; also lines 60-67, column 10) 
Iida et al ('395) also disclose a defect-free silicon single crystal can be obtained 
by controlling the value of F/G such that the value of F/G falls within a range 
of 0. 1 19 - 0. 12 1 (mm 2 l°C* min ) at the center of the crystal. (See abstract, lines 
51-67, column 7, and lines 1-13, column 8) 

As recited above, Iida et al ('395) clearly suggests the average 
temperature gradient along the pulling direction changes within a temperature 
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range of within silicon melting point (1414°C) to 1400°C and accordingly the 
temperature controls the value of F/G within a range of 0.119 - 0.121 
(mm 2 /°C*min ) for obtaining a defect free silicon single crystal. By substituting 
a range of temperatures between 1400°C to 1414°C as a (T) in the equations 
-0.000724x7' + 1.31 and- 0.000724 xr + 1.38, a value of between 0.119 to 0.121 will 
be obtained. Therefore, the prior art teaches the single crystal is pulled with 
controlling the value of F/ G as claimed in claims 11-13. 

However, Iida et al ('395) is silent about determining a highest 
temperature ( ) between the crucible and the raw material melt, as claimed 
in claim 1, and also, Iida et al ('395) fail to teach providing a heat insulating 
material between the crucible and a heater. 

In the analogous art, Kitamura et al. (US 2001/0001944) teach a process 
for producing an oxide single crystal through rotation pulling by means of a 
double crucible consisting of an outer crucible, which has similar functionality 
as a heat insulating material, and a cylindrical inner crucible for intersecting 
the surface of a melt in the outer crucible and connecting the melt at the 
bottom of the melt, wherein the outer crucible is positioned between the inner 
crucible and the heater (4); further, the process comprises pulling a single 
crystal from the inner crucible (See abstract) which disclosed method has a 
similar process functionality with the Czochralski method (CZ method). (See 
paragraph [0025]) Furthermore, Kitamura et al. ('944) teach by employing a 
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double crucible structure, the change in the temperature of the melt in the 
inner crucible can be made small, whereby defects in the obtained single 
crystal will be decreased. (See paragraph [0041]) Therefore, prior art teaches 
the temperature of the raw material melt at an interface between the crucible 
inner wall and a raw material melt as ( r max ) controls the temperature gradient 
(G) of the melt and the amounts of the defects in the single crystal. 

Therefore, it would have been obvious for one of ordinary skill in the art 
at the time of applicant's invention to modify teachings of Iida et al ('395) by 
determining a highest temperature ( 7^ ) between the crucible and the raw 
material melt and also providing a heat insulating material between the 
crucible and a heater in order to stably growing a high quality and longitudinal 
crystal by rotation pulling, as suggested by Kitamura et al. ('944) 

Response to Arguments 

Applicant's arguments with respect to claims 10-27 have been 
considered but are moot in view of the new ground(s) of rejection. 

Remarks 

The prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure. 
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Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Seyed Masoud Malekzadeh whose 
telephone number is 571-272-6215. The examiner can normally be reached on 
Monday - Friday at 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Steven Griffin, can be reached on (571) 272-1189. The 
fax number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published application may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pa.ir-direct.uspto.gov . Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). If you would like assistance form a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
/S. M. M./ 

Examiner, Art Unit 1791 
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/Steven P. Griffin/ 



Supervisory Patent Examiner, Art Unit 1791 



